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IN THE CLAIMS ! 

Please cancel Claims 1 , 2, 17, 20, 34-50, 57, and 61 . Please amend Claims 3, 
4, 9, 18, 21. 22, 58, 62, 65, 67, 69, and 75 as follows: 
1-2. (cancelled) 

3. (currently amended) Tl»e A semiconductor processing apparatus aooor ding to - Claim 
comprising: 

fl housing defining a processing chamber therein, said process ing chamber 
being adapted to support a semiconductor substrate therein: and 

means for applying a first energy to a non-device side of the semiconductor 
substrate and for applying a pulse energy to a dcyice side of t he semiconductor substrate 
wherein the intensity of the first energy is less than said pulse energy, and the du ration of the 
pulse energy is less than the duration of the first energy to control the depth of the junctions 
formed bv imnuritics implanted in the semiconductor s:ubstrate and control the d iffusion of 
the impurities through the substrate , wherein the duration of said pulse energy is in a range of 
about 100 milliseconds to 400 milliseconds. 

4. (currently amended) The semiconductor processing apparatus according to Claim 3 [[!]], 
wherein said means for applying comprises a first energy source and a second energy source, 
said first energy source for applying said first energy to the non-device side of the 
semiconductor substrate, and said second energy source for applying said pulse energy to the 
device side of the substrate. 

5. (original) The semiconductor processing apparatus according to Claim 4, wherein said 
first energy source generates a peak energy at a wavelength in a range of about 0.2 microns to 
3.0 microns. 

6. (original) The semiconductor processing apparatus according to Claim 5, wherein said 
first energy source comprises at least one tungsten halogen lamp. 
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7. (original) The semiconductor processing apparatus according to Claim 6, wherein said 
first energy source comprises a phirality of tungsten halogen lamps. 

8- (original) The semiconductor processing apparatus according to Claim 7, wherein each 
of said lamps has a longitudinal extent, said longitudinal extents of a first group of lamps 
being generally parallel with the non-device side of the semiconductor substrate and being 
positioned at a first spacing from the non-device side of tiic semiconductor substrate and 
aligned over a perimeter region of the substrate to heat the perimeter region of the 
semiconductor substrate, said first group of heating lamps defining a first heating zone, a 
second group of said lamps positioned at a second spacing firom the non-dcvicc side of the 
semiconductor substrate and positioned to extend across the substrate to heat a central region 
of the semiconductor substrate, said second group defining a second heating zone, and 
wherein said first spacing is less than said second spacing to create a varying temperature 
profile which is applied to the non-device side of the substrate. 

9. (currently amended) The A semiconductor processing apparatus ae eording to Claim 4 
comt>risina: 

a housing defining^a processing chamber therein, said processing chamber 
being adapted to support a semiconductor substrate therein: and 

means for applying a first energy to a non-device side o| the semiconductor 
substrate and for applying a pulsie energy to a device side of the semiconductor substrate 
wherein the intensity of the first energy is less than said pulse energy, and the duration of the 
pulse energy is less than the duration of the first energy to control the depth of the junctions 
formed bv impurities implanted in the semicondactor substrate and control t he diffusion of 
the impurities through the substrate, wherein said means for applying comprise a first energy 
source and a second en ergy source, said first energy source for applying said furst energy to 
tfie non-device side of t he semiconductor substrate, and said second energy source for 
a pplying said pulse energy to the device side of the substrate , wherein said second energy 
source generates a peak energy at a wavelength in a range of about 0.2 microns to 0.9 
microns. 
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10. (original) The seniiconductor processing appamtiis according to Claim 9, wherdn sai^ 
second energy source comprises at least one lamp chosen from a tungsten halogen lamp and a 
xenon lamp. 

11. (original) The semiconductor processing apparatus according to Claim 9, wherein said 
second energy source comprises at least one lamp tungsten halogen lamp. 

12. (original) Tbe semiconductor processing apparatus according to Claim 1 U wherein said 
second energy source comprises a plurality of tungsten halogen lamps. 

13. (original) Tlic semiconductor processing appar*itus according to Claim 1 J , further 
comprising a filter, said filter absorbing energy from said second energy source having a 
wavelength greater than about 0.7 microns. 

14. (original) The semiconductor processing apparatus according to Claim 13, said filter 
absorbing energy from said second energy source having a wavelength greater than about 0.9 
micron!i>. 

1 5. (original) The semiconductor processing apparatus according to Claim 1 3> wherein said 
filter comprises a fluid cooled filter. 

1 6. (original) The semiconductor processing apparatus according to Claim 10, wherein each 
of said lamps has a longitudinal extent, said longitudinal extents of a first group of lamps 
being generally parallel with the device side of the semiconductor substrate, said first group 
of heating lamps defining a first heating zone, a second group of said lamps being generally 
parallel to tbe device side of the substrate, said second group defining a second heating zone, 
and wherein said first group and said second group are independently controlled to 
selectively energise said lamps, 

17. (cancelled) 
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18. (currently amended) The semiconductor processing apparatus according to Claim [[17]] 
21, further comprising means ibr rotating the substrate during processing. 

19. (original) The semiconductor procei^sing apparatus according to Claim 1 8» wherein said 
means for rotating is adapted to rotate the substrate in a range of about 5 rpm to 300 ipm. 

20. (cancelled) 

2 1 . (currently amended) The A semiconductor processing apparatus aooording to Claim 20 ? 
u^hnrnin ftrtid piilfiQ energy has a duration comprising: 

a housing defining a processing chamber therein, said proc essing chamber 
being adapted to support a semiconductor substrate therein: 

a firRt energy source for directing energy to a non-de vice side of the 
semiconductor substrate: and 

a second energy source for directing pulse energy to a device side of the 
semiconductor substrate wherein the intensity of the energy directed from said fir^;t energy 
source i.s less than said second energy source, and the duration of the applied pulse energy is 
in a range of about i 00 milliseconds to 400 milliseconds to control the depth of the iimctions 
formed bv impuntien imnlantcd in the semiconductor substrate and control the diffusion of 
the impurities through the substrate . 

22. (currently amended) The semiconductor processing apparatus according to Claim [[20]] 
21 , wherein said first energy source generates a peak energy at a wavelength in a range of 
about 0.2 microns to 3.0 microns. 

23. (original) The semiconductor processing apparatus according to Claim 22, wherein said 
second energy source generates a peak energy at a wavelength in a range of 0.2 microns to 
0.90 microns. 

24. (original) The semiconductor processing apparatus according to Claim 23, wherein said 
first energy source comprises at least one tungsten halogen lamp. 
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25. (original) The semiconductor processing apparatus according to Claim 24, wherein said 
first energy source comprises a plurality of tungsten halogen lamps. 

26. (original) The semiconductor processing apparatus according to Claim 25, wherein each 
of said lamps has a longitudinal extent, said longitudinal extents of a first group of lamps 
being generally parallel with the non-device side of the semiconductor substrate and being 
positioned at a first spacing from the non-device side of the semiconductor substrate and 
aligned over a perimeter region of the subsrlrate to heat the perimeter region of the 
semiconductor substrate, said first group of heating lamps defining a first heating zone, a 
second group of said lamps positioned at a second spacing fitim the non-device side of the 
semiconductor substmte and positioned to e:>ctend across the substrate to heat a central region 
of the semiconductor substrate, said second group de fining a second heating zone, and 
wherein said first spacing is less than said second spacing to create a varying temperature 
profile which is applied to the non-device side of the substrate. 

27. (original) The semiconductor processing apparatus according to Claim 26, wherein said 
second energy source generates a peak energy at a wavelength in a range of about 0.2 
microns to 0.9 microns. 

28. (original) The semiconductor processing apparatus according to Claim 27, wherein said 
second energy source con:^7r^se$ at least one lamp chosen from a tungsten halogen lamp and a 
xenon lamp. 

29. (original) The semiconductor processing apparatus according to Claim 26, wherein said 
second energy source comprises at least one lamp tungsten halogen lamp. 

30. (original) The semiconductor processing apparatus according to Claim 29, wherein said 
second energy source comprises a plurality of tungsten halogen lamps. 
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31. (original) The semiconductor processing apparatus according to Claim 29, fur^ 
comprising a filter, said filter absorbing energy from said second energy source having a 
wavelength greater than about 0.7 microns. 

32* (original) The semiconductor processing apparatus according to Claim 3 1» said filter 
absorbing energy from said second energy source having a wavelength greater than about 0.9 
microns. 

33. (original) The semiconductor processing apparatus according to Claim 31, wherein said 
filter compri£;es a fluid cooled filter. 

34-50. (cancelled) 

5 1 . (previously pre55entcd) The semiconductor processing apparatus according to Claim 4, 
wherein said second energy source comprises at least one lamp having a normal operating 
condition generating a normal output spectrum and a normal peak operating voltage, said 
lamp adapted to apply a high energy voltage to the device side, f;aid high energy voltage 
exceeding said nomial peak operating voltage, and when iq>plying said high energy voltage 
said lamp generating a shifted output energy spectrum whereby said lamp generates a peak 
energy voltage at a shorter wavelength than said normal peak operating voltage, 

52. (previously presented) The semiconductor processing apparatus according to Claim 51, 
wherein said shifted output energy spectrum generates an output energy over a range of about 
0.2 microns to 0.9 microns. 

53. (previously presented) The semiconductor processing apparatus according to Claim. 51 , 
wherein said lamp comprises a tungsten balogen lamp. 

54. (previously presented) The semiconductor processing apparatus according to Oaiin 53, 
wbei-ein said tungsten halogen lamp generates a normal peak operating voltage of about 208 


VAC. 
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55. (previously presented) The semiconductor processing apparatus according to Claim S3, 
>vherein said high energy voltage comprises a voltage of about 480 VAC. 

56. (previously presented) The semiconductor processing apparatus according to Claim 51, 
wherein said lamp applies said high energy voltage as a pulse of high energy voltage. 

57. (cancelled) 

58. (currently amended) The semiconductor processing apparatus according to Claim 4, 
wherein said second energy source comprises at least one lamp having a normal operating 
condition generating a nonrial output spectrum and a normal peak operating voltage, said 
liimp adapted to apply said pu1.se energy ^said Pulsc encr^v comprising a pulse of high energy 
voltage to tho dcvioc side, said puUio of high energy voltage and exceeding said normal peak 
operating voltage and having a duration in a mngo of about 100 miiii se conds to 400 
milliooconda . 

59. (previously presented) The semiconductor processing apparatus according to Claim 58, 
wherein said lamp generates a shifted output energy spectrum when applying said pulse of 
high energy voltage whereby said lamp generates a peak energy voltage at a shorter 
wavelength than said normal peak operating voltage^ 

60. (previously presented) The semiconductor processing apparatus according to Claim S8» 
wherein said lamp generates a shifted output energy spectnim over a range of about 0^ 
microns to 0,9 microns. 

61. (cancelled) 

62. (currently amended) The A semiconductor processing apparatus oecer - ding to Claim (A r 
comprisinfi: 

a processing chamber adapted to support a semiconductor substrate therein: 
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a first energy source ada pted for aopl vine a first energy to a non-deyice side of 

the semiconductor substrate to heat the non^cvice side of the substrate to a refere nce 

temperature: and 

a second energy source adapted for applying a second e nergy to a device side 
of the semiconductoip substrate to heat the device side to a heat activation temneraturc, said 
second energy source applying said second ene rgy for an activation period sufficient to 
activate impurities in the subf;tratc so that thev become part of the lattice structure of the 
substrate while minimizing diffusion of the impurities acro.ss the substrate, and ? said reference 
temperature being less than said heat activation temperature to reduce t he temperature 
gradient in the substrate to minimize stress in the sabstratc , wherein said second energy 
source is adapted to heat the device side of the substrate to a depth in a range of about 1 to 5 
micrometers to control tl:ie depth of the junctions formed by impurities implanted in the 
semiconductor substrate. 

63. (previously presented) The semiconductor processing apparatus according to Claim 62, 
wherein second energy source is adapted to apply said second energy over a duration in a 
range of about 1 microsecond to 2 seconds. 

64. (previously presented) The semiconductor processing apparatus according to Claim 63, 
wherein said duration is in a range of about 100 milliseconds to 400 milliseconds. 

65. (currently amended) The A semiconductor processing apparatus aooording - to Claim 61 
comprising: 

a processing chamber adapted to support a semiconductor substrate therein; 

a first energy source adapted for applying a first energy to a non-device side of 
the semiconductor substrate to heat the non-device side of the $ubstrate_t o a reference 
temperature: and 

a second enerigy source adapted for applying a second energy _to_ a device side 
of the scn^iconductor substrate to heat the device side to a heat acti vation tempe rature, said 
second energy source applying said second energy for an activation period sufficient to 
activate impurities in the substrate so that they become part of the latt ice structure of the 
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substrate while minimizing difiRision of the impuri ties across the subf^tratc, and said reference 
temperamrc being less than said heat activation t empfsratiire to reduce the tempeiature 
gradient in the substrate to minimize str ess in the substrate^ wherein said first energy source 
generates a peak energy ar a wavelength in a range of about 0.2 microns to 3-0 microns. 

66. (previously presented) The semiconductor processing apparatus according to Claim 65> 
wherein said second energy source generates a peak energy at a wavelength in a range of 
about 0-2 microns to 0.9 microns. 

67. (currently amended) The semiconductor processing apparatus according to Claim [[61]] 
62, wherein said first energy source comprises at least one tungsten halogen lamp. 

68. (previously presented) The semiconductor processing apparatus according to Claim 67, 
wherein said first energy source comprises a plurality of tungsten halogen lamps. 

69. (currently amended) The A semiconductor processing apporfttuo aooording to Claim 61 
comprising: 

aprocessing chamhcr adapted t o support a semiconductor snbstrate therein: 
a first eneryv source adapted for applying a first energy to a non-device side of 

the semiconductor substrate to heat the non-dev ice side of the substrate to a reference 

temperature: and 

a second energy source adapted for applying a second energy to a device side 
of the semiconductor substrate to heat the device side to a heat activation temperature, said 
second energy source applying said second energy for an activation perio d sufficient to 
activate impiuities in the substrate so that thcv become part of the latt ice structure of the 
substrate while minimizing diffusion of the impurities across the substrate, and said reference 
temperature being less than said he at activation temperature to reduce the temperature 
gradientjn the substrate to minimize stress in the substrate, wherein said second energy 
source comprises at least one lamp chosen from a tungsten halogen lamp and a xenon lamp. 
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70. (previously presented) The semiconductor processing apparatus according to Claim 69, 
wherein said second energy source comprises at least one lamp tungsten halogen lamp. 

71 . (previously presented) The semiconductor processing apparatus according to Claim 70, 
wherein said second energy source comprises a plurality of tungsten halogen lamps. 

72. (previously presented) The semiconductor processing apparatus according to Claim 70, 
wherein said l^mp has a normal operating condition generating a normal energy spectrum and 
a normal peak voltage, said lamp being adapted to apply a high energy voltage to the device 
side, and said high energy voltage being greater than said normal peak voltage. 

73. (previously presented) The semiconductor processing apparatus according to Claim 72, 
wherein said lamp generates a shifted energy spectrum when applying said high energy 
voltage, said shift energy spectrum shifts to a lower wavelength range than said normal 
energy spectrum . 

74. (previotisly presented) The semiconductor processing apparatus according to Claim 72, 
wherein said high energy voltage is about 480 VAC, and said normal peak voltage is about 
208 VAC. 

75. (currently amended) ife A semiconductor processing apparatus according to Claim 61? 
further comprising: 

a processing chamber adapted to support a semiconductor substrate therein: 
a first energy somce adapted for aoolving a first energy to a non-device side of 

the semiconductor substrate to heat the non-device side of the substrat e to a reference 

temperature: 

a second enerpv source adapted for applying a second energy to a device side 
of the semiconductor substrate to heat the device side to a heat activation temperature, said 
second energy source annlving said second energy for an activation period sufficient to 
activate impurities in the substrate so that tliev become part of the lattice structure of the 
substrate while minimizing diffusion of the impurities across the substrate^ and said reference 
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temperature being less than said heat activatioa temper atutc to reduce the temperature 
gradient in the substrate to mini mize stress in the substrate: and 

a filter, said filter absorbing energy from said second energy source having a 
wavelength greater than about 0.9 microns. 

76. (previously presented) The semiconductor processing apparatus according to Claim 75, 
said filter absorbing energy from said second energy source having a wavelength greater than 
about 0.7 microns. 

77. (previously presented) The semiconductor processing apparatus according to Claim 75, 
wherein said filter comprises a fluid cooled filter. 
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